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[*««] mmm 

3 ] it i ib«6ds a « & 3 - k t- * «£r*i ^dna, 
ca»#*4 1 mmm* 3 ic^-t&satfrj &^tf»#3K 3 icia^© dna„ 

a 

(1-1) • f a - 'J • tD A- • ^1/ 'J 7 ( Bacillus thuring 

iensis serovar galleriae ) SDS 5 0 2ft, (1-2) -€-<Z)^M$5» (1-3) SE^lIS 

fC&&£ftfc$£«-£tf*>\ *&tt(2-l) |ufHSDS 5 0 2^, (2-2) 

8 ] »^ 3 * fe «H^« 5 fcSB«© D N A £M V^JgK«&S 
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SC££jg-f • ^rx-U yffy^T, • -fen A'- • #1/>J y ( Bacillus t 

huringiensis serovar gal leriae ) S D S 5 0 2 #fc„ 

[0 0 0 1] 

• jSj'b'JTSDS 5 0 2 ( Baci 1 lus thur ingiensis serovar galleriae SDS502 

, jsatsds 5 o 2 tmz-rzz. ) mizm-tz. 

[0 0 0 2] 
[«tf)£ffi] 

• ^a- U yJf>i/X ( Bacillus thur ingi ens is , J^fB t hB§fB"f" 

) fa <z) Bac i 1 1 us Mm? mtmmizfo&m* z&j&^z. zom 

, ft »^ B H a Sag (Crystal protein) 

[0 0 0 3] 

»J, OV^S&fC#fl?lliiiK£ y^'ffi^ (h^rt/» (ClfttS, 3©iSM 
[0 0 0 4] 

S*llCJ:ot«SttttH«!5^ IfB t &aALT»«rWT?«A«»ttflt 
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8B0>J:3JC£< J*fty, OT^lC^#**HNT : t^>!r^^^|g^$tiT< 

i©BtafeofK:Btoafi'r*«mflittS:n%«aft e*t) 

«£fcmteuftvx«£ft*3l (Bti) tbT, wtaiagsi&icsrtssmai 

[0 0 0 5] 

<BB*»&ST^J&££fctCB##K&Jli'*<& (Nature, 172, 1004, 1953) . Ztl<o 
it. — jKfC^^-V^O KM (diamond-shaped) , fitf^y KM (bipyramidal 
) , (rhomboidal) 3?<Z>&$iftJ!£iltt L X £ 'J , 

team an*. mi$ft<kw* : mm^u%&j&&M : kLx&*). w.o/t, 

M^6/*gg<z>*#3-e&£#\ M0>»-&W:*5£?E<z>%<&ftifa5y, 

[0 0 0 6] 

*gH3cB*W\ P H 1 2J^±<7)N a OHmmZnSmX$bV. SDS-PAGE 

(d<'J7^U;b7^TOi^i) tc«fcs^*fic<k y, ;\*?-;i/*^rL- y >^ 

( Bacillus thuringiensis ) iZM,-? £>MffiX*\t 130~135kD a fff^ 
> 6 5 k D aWi&JkXf8 0 k D a ftf^(7) 3 o<Z)5Bft#S8#> dtl^l*, 
Crylga, Cry25S, C r y 5 gfi ilf&SS ftT SIC ^ft £ lift 

* n v h >r <y y j - ft e <d &m&& iz * y « &$e« -r * t it & z> # 
®&mzmftz>&®.®&&mz$-Mxzz>o -rftfc*., cry-isaoa^i 

, $f,ICCry-lAa, C r y 1 A bf fflgSKlC^H^tlS. 
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[0 0 0 7] 

BtH 191l¥hM VAm^^)^')i-- (Berliner) lC«fc'J, *>Jni-?# 
htz.tz.&>\Z, fa.— U ytfyi'Z' ( Thuringensis ) h^^b^tlt=. a £fc> -?"tl<t 

. ^.a— U>>^>i/^ ( Bacillus thuringiensis ) ft^ii^tlTV^o 
[0 0 0 8] 

( Bacillus ) MtC**nSiWMi±7 0«JK±JC3fe^*«, ^miWKg 
«Hn?«KKl«»&n*©l*. 2 2gTf*6. fl^W77>V^ (Thiery 
andFrachon) (D#&ICJ:>J, r4x6tt«*»»C«l^»l««fttfMl^©»^ * 

frbcDXxomzi* TM+jm-friumj -n> ( am o mm&^jt 

jn, V%<-D3^©*©JffttttCJ:oTBMSn, /WV* • ^a- U y>fy ( 
B. thuringiensis ) tt«jK»tC*&?Stt*:#"* 6«WfiK©*»t «fc »J i£^S 
£|E55[!"3"£^£#''^£ ( f Manual of techniques in insect pathologyj L. 
Lacey ed. Academic press, California, 55-77. (1997)) „ 

Af-)V^ ' "f-^—V y^fyy^ ( Bacillus thuringiensis ) £:l&(DMMM%.tf 

( Baciiius ) jnic^*tis«s©aah<z>isa(itc^v%e>*is^att, 

(+) , (+) wmm^ ^mmmnm 0.9^ 

[0 0 0 9] 

B t ©mmai^SKW:, 4 0^=fo<z>ISU mmo)m^zMir^> W^oMm*® 

#L#&/BV*S Ktf AJlV^AXf^yy*r (De Barjac and Bonefoi ) 
»^»#SctCj:S«s6«lJR (H-antigen) tfEV^ftT^* (Entomophaga 7,5-3 
1,1962) . rtltt, /^^-fa-U>y>^ CB. thuringiensis) (D&ffii 
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aid) , T>nf?>f (aizawai) XHaiMICJStt&^tlt^ ^Tf * 

( tenebrionis ) , 2/*, ( japonensis ) ^E#fcie>*lTV*5. 

[0 0 10] 

- • • * bU4 y • -34 ( Bacillus thur ingiensis Serovar 

. japonensis strain buibui ) ft 6 - 6 5 2 9 2, 7-179) 

• ^=l-V y¥>is* • A- • ^**>^N 1 4 1 ( Bacillus 
thur ingiensis var . japonensis N141) 8-228783) «s#$g# 

[0 0 1 1 ] 
[?gtE#fl?&b£? ilf Sf&SI] 

n^f*As/a«r*-e»y. #ici/A% -y-h-r^, 5*;**>ff© 

[0 0 12] 
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efC£S£ir£§TM&A^;i'X ■ ytfy*/* • -irn a- • ^uyy (Ba 

cillus thuringiensis serovar galleriae ) icMi" -SifSS^il^ -£CD§t^ 

sen £:fc&£„ 
[0013] 

#< ©±ig{c T#fr£fifcL • *-a-y y>fyi/x • -fen A- • # 

1/1J7 ( Bacillus thuringiensis serovar gal leriae ) lCjSb> ffif&B'&h&lZ.M 

W>fyi/7s • 1zn A— • iSl/VT ( Baci 1 lus thuringiensis serovar gal ler i 
ae) SDS 5 0 2^5:lJfJl, Z.<Dffi%L&A?- • U >>fy*/X • "fen 

A— • ifl/'J7SDS 5 0 2 ( Baci 1 lus thuringiensis serovar gal leriae SDS 

502) a#;&tf/*fctt-t4x#s£-r*8&ttSBK (urnse®) zmm&ft 

[0 0 14] 

*»wtijaT©(i) m&&&$:tt?m8^ (2) ztibvm&mz 
3-Kt*DNA, (3) mm&qsffifcM&w) mmmnfim. (5) ttfiB dna 

€rfflV^T^JM£iHS*lfe(5-l) (5-2) ttftSfctt*©^, Mt>*fC(6) 
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2) bb#j##i KB?? s jmmmow&oTs. jwtfrtt-m. x&ttztemmz 

3) tfffElfS*CZ>gait£=i- K"tS*atffiW«:*trDNA. 

4) BB^J##2{C^'r«[SffiW«:^tfl&S2 3 tc8B«©DNA. 

5) iiuSa2&c!EiKtf>M6ff£:2- Kf*«U£iiai*:*<&DN A. 

6) ffi*J#^lKj^T$yBftE*J£^S£BKfc£jg«, (1-D 

• f a-V • iz □ A — - jfl/V T ( Baci 1 I us thur ingiensis serovar 

galleriae ) SDS 5 0 2*, (1-2) -£tf)^IM*. (1-3) £8|#-9- 1 Jc'jftf T § 

*feii(2-l) IfflBSD S 5 0 2«U (2-2) -£(«JMfc£ fctt(2-3 

tSfS4tK^. 7) «rtS5K:K«©DNA€:fli^r^*C«*atitMr»2JC 

8) tffSS *fetttt«5Klffi«CODNA«:Mv^T^K*SISnfe***fctt-t0 

*^(c j: ygrsjezan**#^e>«*S:fiiii^*«#*<»i»i»#«s. 

1 1) Ew#-^iic^*rr$yiisw«:Wu*a«tt&w'tsBR&4Kt-«/< 

• ^3.-11 • -fen A- • jtfl/U T ( Bacillus thur ingiensis s 

erovar galleriae ) SDS 5 0 2ft, 
[0 0 15] 

ftmfKDffiMtert* )IX • fi-'J ytfyi/X • -fen A- • #UU T ( Baci 11 
us thuringiensis serovar galleriae ) S D S 5 0 2 {£, iifSjgH^Xlg&fl?^ 
tt£ftX£&ffiW&/?T££K##FE RM P -17979*1 LTWftSftTV^. 
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mmtLXit. &mzfjayi&i& m*.** 0.3%, ^vy 1.0%, Nac 

1 0.5%, p H 7.0) , MB Sigifi (KH 2 P0 4 0.7%, At h h U Zfh-X 1 
%HSX^X 0.2%, MgS0 4 - 7H 2 0 0.03%, CaClg- 2 HgO 0.02% 
, pH 7.2) , MRVPigifc (^U^^h> 0.5%, 0.5%, NaCl 0 

.5%, P H 7.o) tzznmi e>*i*. 

[0 0 16] 

^MthbTte, ^bT>^-^A, ^iET^^-^A, JKit, ifxdpx, 

$^(C, ^(Di&(DMm^m. ¥Z $y&£tLT. NaH 2 P0 4 , K 2 HP0 4 
, MnS0 4 , FeS0 4 , MgS0 4> NaCl, it, H-QrX^X, Xtf;t* 

(¥$$ym) &zzmmi-z>z£tf&£L^ a p H«6~87iw^ u<, tgm 

SStt2 5-3 3°C##£ b<, 2 0 B£R!I;W£ b ig* 

[0017] 

[0018] 

±§HSDS 5 0 2^5:^:®^^ LTg^^feli^|gS§«MiCj: U, _h 

^^-;i/-N' -~bn-N -~ vuv yy-Vy (ntg) ^oilijiciSAX 
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[0 0 19] 

SDS 5 0 2»Stf/*fettSDS 5 0 2^861 &f Lfeff 4 

3frl,v*fi#, Mill #*vy. BmijJ!/*/VJ*. s<yb± 

h^o@»M> sKU **S/x^-i/> (poe) r;^;vx-r 
;k poEr;^;i/7xiM-f^ poe^^7i-m-t;k p 

OETWr^, VTJUcfrXJlfcW 2/*- h^CDM&K T)l*r)W)\/ 
7i-b, POE7Wx-rM;i/7i-h, POE7^^7x-M- 
fW7x-K POE/OSWfc 7i-/l/ 
7x-ib7i-^) X-fMJV7x-h, ^7 7>f> (7;i/^J>) TJl/Jfc*- 
K 7il'7 7tl/7-f>^M^-h (AOS), TJV^rJl^y-H y^Jlft*- 

^jV7'J>i^, 7Jl/^i?7x-M-f;i/y^M* - u tf—yx)\; 

^^.-h, p o e T;i/^r;i/x-7^;i'7.;i/5txn/\^^/\-7xx5 L ;i/, poe^> 
(&sv\&7.^-u;WI:) 7x— ;b (Jfett7x-;i/7x-;i/) x-r;i/7* 

77x-^WM ^9tf*J/3eA#SftSNMfc, If 'JW-7^f h\ 1, 
2-^7X^fVf7 , ;'J>-3-t>, fh77^nxMJ;i/ (TPN) , 2- 

[0 0 2 0] 

SDS 5 0 2«5&tf/*fc«:SDS 5 0 2il^l5ai&*-©f 
SDS 5 0 2m8.Tf/£tzl*SDS 5 0 2«cl4^1I0I^^M^i: htc 
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mm£tyM&noftmzm=.v*<Dm®&ft^Mm*. 10-99%, #*u< 
i±4 o~9 o%g«#ai3T?a*#, nnMm^m. mm^m. mm^m. mm 

[0 0 2 1] 

(M^il MetttimHi. LeuS6iI) fclfctlT V*5. tot> jKU^^" 
[0 0 2 2] 

*m%<D^&X*M&lsnZ>W&ilLrte&>T<nfflnB (Coleoptera) W$k&& 
tfbtlZ. "fftfct), Ktf#*:7>f "7>r ( Anomala cuprea ) , ( 
Anomala diversa ) , M'yZyHrnH* ( Anomala octiescostata ) , f*/-f-1fZ2 
jS* (Hoplia communis ) , H^T ( Ectinohopl ia obducta ) , -fe 
7^53^ ( Anomala oriental is ) , ;* tf-fr # * 3 # * ( Anomala osakana 
) , ( Anomala testaceipes ) , ^yf.^ V <? ( Anomala schonfe 

ldti) , ( Anomala rufocuprea ) , r^Ktftf* ( Anomala albopilo 

sa) , T^Jtfn K3^* ( Maladera castanea ) , n:7:3f:2:#* ( Melolontha 
japonica ) , 3^ ?-*?Zli3% ( Adoretus tenuimaculatus ) , ->rj>ni3* (PopU 
lia japonica ) 2*;a^*i/r>h9 ( Epilachna vigint 

ioctopunctata ) , Xtf-ifa. W&l/T-y V V ( Epilachna vigintioctomacula 
ta) ^(D^y V -Y ( Lissorhoptrus oryzophilus ) , 

WKaV#yW&i' ( Scepticus griseus ) , TU^K^rl/^AS/ (Cylas f 
ormicarius ) , >> A^it V A i/ ( Sphenophrus venatus vestius) , 
Ai/ ( Si tophi lus zeamaise ) 4ff 0) ? i» St ^XS>V^AAS/ ( Phyllotreta 

striolata) , ^D/nAS/ ( Aulacophora femoral is ) ^©A^^i, J*-^-^ 1 ? 
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%y i/V 9 ( Melanotus okinawaensis ) TV J 

( Monochamus alternatus ) . dTv^^^^rU ( Mesosa myops ) 
f©*^Ui.M> — jfc > ? >f A ( Scolytus japonicus ) , /N>73f3r? 
>f A*/ (Xylosandrus germanus ) ^©^r^^^^ 7 df^ A 

^^yo/ ( Tenebrio molitor ) , 3 * S * h K3f ( Tribolium castaneum ) $ 

[0 0 2 3] 

S D S 5 0 2 fcl± S D S 5 0 2 8cM£*§£3BJC ! fe^8&J£#fc 

-fCSDS 5 0 2#Xtf/*fcttSDS 5 0 2 «cjg^SrScSKS:^S&^ 
[0 0 2 4] 

SDS 5 0 2lfim SDS 5 0 2»*6#it*Ii:^*Tf*«. 1^ 
*fcli**l#±<DfflR»*&J8^"CSDS 5 0 2 #©£DN A fctHfcU 
flfcDN A#T#& 2~5 k b p ©D N AWfrftZo Z.<D X $ tem&Z1&Mte'< 
**-KiartSU r*lCJ:y*»««:*«**tS. SDS 5 0 2W 
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, SD S 5 o 2«ci^IieiS:3- K«l£«@23&J£^#r-f £ r £#T*£S 

o 

[0 0 2 5] 

■ ^-=L-^y>fyVX • tDA'- • ;# l/U 7 ( Bacillus thur ingiensis ser 
ovar galleriae ) ^ffiCBffiift&^jglg&f £ ^ £ %T'g 5. **UCj:y, J;»JJ^ 

( Bacillus thur ingiensis ) SffS'ttftt^. 
S e> T?SDS 5 0 2 fce^&f&SE 2 #aHW|8as&£#A 

f ITSDS 5 0 2«©«fiffiBfi5eR©t»»^S3- KtSSDS 5 0 
2it£^$s#li> #-&*«i||illlS©«^yAtJticScgJcflPAati, H&Wtefc* 

[0 0 2 6] 

a©ffiS>SV\tt«smtt©IB*S:i#o S D S 5 0 2a^gp^&»AT?^*o ^ 
[0 0 2 7] 

S D S 5 0 2*MiS 1 o£fc£**l#±0$£*gft£:#ofc#3feB t » 

fi?T^IiltSZli:^T'#5„ #f*-tf. SDS 5 0 2ttM/*feliSDS 
5 0 2tl^igiIfif^tt$:^$^^Mt^i:bt, #C1IS«I* 
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[0 0 2 8] 
[*£*!] 

* PS S $ *i £ *> © T* * v * „ 
[0 0 2 9] 

: rti/Jb* ' f a.-'J ytfl/i/7> ■ "fen A*- • #l/U T ( Bacillus thu 
ringiensis serovar galleriae ) SDS 5 0 2 tt©#d 

• iZ n A — • #UU T ( Bacillus thur ingiensis serovar galleriae ) S D 

S 5 0 2#fc*«bfc. 
K»±*l Omg&H^^iHCAJl 1 0 mL©il*^ftAt 3 O^lfflfiS 

flnSRbfc. 1 0«XUf 1 0 0«K:2SB#«lb, ^lmL0MI5: 

NB¥SS*(«l^0. 3%, 0%, NaClO. 5%, 

2%, P H7.0/If*) ±T% 2 4~4 8«rl»3 OTCTfJ&fcbfc. 

Z>$j<DZ:miRt2>Z.ilT*Ai;)l<X • yfyis* (B. thur ingiensis) # 

[0 0 3 0] 

£%09 2 : ' *=l-V yfyi/Ts • izUA- • UUVy ( Bacillus thu 

ringiensis serovar galleriae ) SDS 5 0 2 f$CD|B®^6*H£« 

: Cowan. S.T.^ aEttfflJR) rg3fcjRll®Hj£®#9l£j {CfB4& 

©^#> «a^»#asicbfe«<oTmt€:ffofe. 

[0 0 3 1 ] 
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(+> nmto** 

UZ^-M : ( + ) , 
&&mt&G>m : 0.9 fi&s±. 
AMC0I4 : ( + ) , 

D-V>- h-;i/©^b : (-) > 

iMSBK©^ : ( + ) > 
m^MmM : HMI1 ( 5 a 5 b ) 

7;i/A'JnfittSe: ( + ) i3 0kDa#iSi:aci$H§Sei (®2# 

yi/7. - "fe n ^ - • # U U T ( Bacillus thur ingiensis serovar galleriae ) S 

d s 5 o 2 n**u awaii*x*a*iR«&*x**«wsiwfc*te*^F 

ERM P -17979*: LTWftbfco 
[0 0 3 2] 

£J6«3 : ' f-a-U >^>2/^. • tn/t- • *U'J7 (Bacillus thu 

ringiensis serovar galleriae ) SDS 5 0 2 ©11©^ 

8BC*&£>*lTV>S/^;i/* • f-a-U ytfyis* (Bacillus thur ingiensis) 4 

ogi (is) (DHtKmmmm^m\K v*?**- (craigie) m (o. 5%¥ 
mmm^mm) ^m^xmm^<oA0^mm^mmv. *nz%^xM-?vy 

Af)]/* • ^a— U ytfyi/Ts ( Baci l lus thur ingiensis ) jg#^fUC#fi"£i5t 



l 4 
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& (I. Invertebr. Pathol., 32, 303-309, 1978) Ciotl^t feALfz 0 
[0 0 3 3] 



A^Jh^ ■ V • tnA- • if]/ U y ( Bacillus thuringiens 

is serovar galleriae ) S D S 5 0 2 ^{CM"T 5 Hlfitfffte, tD^--^l/'J7 
( serovar galleriae ) (Dfr £#M#HC^^ t £ 0 -fen A- • # 1/ t) T ( serovar 
galleriae ) SDS 5 0 2|*HM©^tS* ; e©^Ii:f tSliif {1 
12,800<fg-e& y, t0^--^l/U7 ( serovar galleriae ) HD8ft 
) tC^-t^^m^#«6, 4 0 0^T^o^„ tot. SDS 5 0 2|fcttn/1 

[0 0 3 4] 

MUM* : SDS 5 0 2miet©«ii#14 

SDS 5 0 2|*&-ai|:i:U, 5ml©fI^H>^i (^x^r^O. 3 
%, 0%, NaClO. 5%, pH7.0/^S7K) ^/vtd^m 

mmi 1 0 0mL©±|E#i6 5 0 0mL§H^77^3 

ICttBU 3 0t;t'9 6m 2 5 0 r pm«IMt&l7ofe. i^V^T', 

(Tris-HCl, NaCl, E D T A) £^*M^M#£4tVV 
ft&tl 8 % S D S - P AGE^l/tMilC^WM 

0 S D S 5 0 2 (*0S4t 1 3 0 k D a OfiSgfiR^ 

[0 0 3 5] 

: S D S 5 0 2 F?#*:/-Y ?V ( Anomala cuprea ) , 
( Popillia japonica) , ^7^7 Zljf % ( Anomala oriental is ), Zl^if ( Plutel 
_la xylostella ) , ^j-fn^ (Bombyx mori ) iC*f1"£^ 

£JBfg±lC8BfDU K?#*?V:/>f (Anomala cuprea) 2^, 3 ^#J& 
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^*3#*(Popilj_ia japonica )!, 2 <£*&3U -feV^^ 3#( Anomala orient 
alis) 1, 2^«rA«:**i*4x**bfe. 

utella xylostella ) U 7 0 ft (# >f 3 5 0 ffe, 3t^2 3t 

) ©«Fm©5EA^S:TfB©tf-*^:*^#«)fe. «-» li 5 it 1 E 5 SfflT? 

(%) = (5E3tfR/Jfem») x l 0 0 
£<0##ig?fc&AXffl**5 g*lc«AU */^-WCA*ifc. £0>f»tC 
3ff}2 0 @CD#-f=I# (Bombyx mori) #j££#C&U 7 0^ (#-f =Il± 5 0 

• ^l/'J7 ( Bacillus thur ingiensis serovar galleriae ) HD8i (H*p$0 
[0 0 3 6] 

-fCDjg*, • *-a-U ' -fen A- • tfUVT (Bacillus t 

hur ingiensis serovar galleriae ) S D S 5 0 2 (»%Mt £*SH3<B ©M^^ 
IC^bfcJ^lC SDS 5 0 2«lt5ffittieSit « 
SSSA© Ktftf*^ :7V ( Anomala cuprea Hope) , (Anoma 
U orientalis ) , V * 3 ( Popi H ia japonica) &C*fbT 10* g/m 1 CD 

aS^smS&SSr^Ufe^ • ^a-U >4*>S/:* • -fen A- • *fi/'J 

HD8ft (£3*80 UBIiO^J-f n (Bombyx mori), (Hutella 
xylostella ) S.tf/^^H h # ( Spodoptera litura) *fr3UCflr^$Stt&aH' 
7t)\ SD S 5 0 2«5li3^-^^©l?aBSilC*fUTtt?Stt i S:^S*^ofe. 
r *l J: *K ^L"J7lWcrylAbi^5:fe^ jSI^BiC^m 

»*#&<&©k:»U sds 5 o 2«c^i*aB^c«fi«^*«<«^:^^v^ri:^ 



1 6 



miE^ 2001-3066072 





4$2 0 0 0-2 3 


6 14 0 








[0 0 3 7] 














g) £J»3:£*fc£#7 B 


£©5E£* (%) 




Bacillus thuringiensis serovar galleriae 


SDS502i 




K*jW&* (l*#}£fe) 


10 0 


0 


k*#-*«i* (2*2*4.) 


10 0 


0 


K*#*#lfi& (3*4*4) 


8 0 


0 




10 0 


0 


-^atfj* (2*4*4) 


10 0 


0 


t?^3^ (1*4**) 


10 0 


0 


fry?3^ (2*#)4) 


10 0 


0 




0 


8 0 


=2 


4 0 


8 0 




0 


4 0 



[0 0 3 8] 

: • *-a-U >tfyi/X • fenr?- • jtfl/UT ( Bacillus thu 

ringiensis serovar galleriae ) SDS 5 0 2 $;(2=$&?g<[£5&?fiC|Ig^1-£it 

• f-i- U • -fen A- • ( Bacillus thuringiens 

is serovar galleriae ) S D S 5 0 2 1 3 0 k D a ffl^|I6R 

&^;i/=Ey hJc^aebT#bnfe«t#%fflv>, sds 5 0 2«iieigfiK&3- 

K-f-BJt^ OXTSDS 5 0 2m&¥£V6WL) U-~y 7Lt~ a #e>*l£ 
atfi^li, 18 7#|0ATG3F>Ji^, 3688#@(7)TAA 

3 K> MIZ. &#©WfflSS3UCtSffifcaVr-VsK*>$/ 



mil#2 001-3066072 



#2000-236140 



7s-U7>( ( japonensis buibui) Mte* (#B&¥6-65292#) ftOMrsK* > S/* 
N 1 4 1 ( japonensis N141) itfc^- (4#BB¥8-228783#) il©Jt*©*SJfc, M 

[0 0 3 9] 
: SDS 5 0 2 n 
SD S 5 0 2«ifrP,ff6tlfe^DN A&SMBU ttRME c o R I T*8P#lft 
MLto fibfeDNAJ: »J3»2~5 k b pCDNA^^IU Eco 
R I T-^gff Lfe77-i/X^^- Ugtll) £*ltc«i: 

#uc M&mx.±mmzu-y*. sDS 5 0 2^ H B B seii:#i 

e>*l6,1$l 3 OkDa0Sai^M«v VKMBLLTmhtltLmW-km^Xtii 
#%9V-=.y!r't&Z.£K.l:V* SDS 5 0 2 Jtfe-fS^-rs ? □ - > £51 

»J*&3. 4 k b ptf>#ADNA®rtf fcflllSbfc. 

Bluescript II SK (-) £3**8 U St^^-fey h (pSDS502) 

£ (®3) o pSDS 5 0 2it %±&T-iz&frvfcrc8>. nm9u-->?& 

ftofet, ^V-rtf* i/^{C J: y^OSD S 5 0 2lfifmtSDNA 
^©DN AttlEKHI %M L fe 0 
[0 0 4 0] 

mmms : (E. coH : DH 5 a) T'fflSDS 5 0 2|SASa9tCD» 

SDS 5 0 2*e^&fl^MBfi«BK&££3'£5fe*S>£, _tfE*»JT*#$g 
Lfeit^^J-tr v h (pSDS502) &MV^J»B (E. c o 1 i : DH 5 a 
) 5:TOib> *fi#m;i*®S (#T, E. coli:DH5a( P SDS5 
0 2) £&m+*. ) L B - a m p (Tr 

yptonlOg, NaCllOg, ^^X^* (Yeast extract) 5g, ^Vl/H-X 
(Glucose) 0.2%, T>tfi/U> (Ampicillin) 5 0mg/II*lL) £MVa 
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T3 7°CT*m3f%mmmLf=.&, ^iSlmMi:^§J:e)[C^y^Dtf;i/l-f 
7t-b-D-X^>7 hi/ F (IPTG) £MlU £ & tC 3 7 °C T* 2 0 «n«K 
Ufe. ##*Ttk ftfglC (Lysisbuffer) £4^4 (W 

/V) MJU IfiTflO^ISIIBSU *V^T?Ul/f— A (Lysozyme) 
lmg/mLiCA^.k^ftU &?D& 1 0 #Hg*±-e#tt U fe. ££iC, Tr 
i t o nX- 1 0 0 %lCfc£ J: e> JCgsiBU «fB«, 

*yzfUy7-J >^t>fei*ofe. -e<^)^> E . col i : D H 5 a (pSD 
S502) #crySDS50 2 ^5Bf IT <^ 5 3 £ tffit&S 

[0 0 4 1 ] 

f£lfe#l9 : E. coli:DH5a(pSDS502) fi#a>*g&£BjSt<Z> Ftf 
i3%rf4r?-i ( Anomala cuprea ) ^fbt^fC, '?%ni3% ( Popilliae japonica ) 

#&ftfc±»**&rafi«fiK««#l 0 ^ g/ml fcfc5J:3JC©#JRU 

±tCiBfPU K 1 )^^^^ ( Anomala cuprea ) <k t>*V* H;2f* ( Popillia 
e japonica ) 1 Lfe. ■£ F?#*:7V:7V ( Anomala cuprea ) 

fe^O'v^ntf* ( Popilliae japonica ) iCft-TS«&?Stt#«Sg3ftfc. 
[0 0 4 2] 

*S • ^a-'J • tDA- . Xl/V T ( Bacillus 

thuringiensis serovar galleriae ) S D S 5 0 2 g$ £ Htfi L, -^tf^&'ffiMII 



ffiSE^ 2 001-3066072 



2000—236140 



2 0 



£BH# 2001-3066072 



#2 000-236140 



SEQUENCE LISTING 



<110> SDS Biotech K.R. 

<120> Protein Having Insecticidal Activity, DNA Coding Said Protein, Pes 
t Control Agent and Pest Control Method 

<130> BOP-3424 

<160> 3 

<170> Patentln Ver. 2.1 

<210> 1 
<211> 1167 
<212> PRT 

<213> Bacillus thur ingiensis 

<400> 1 

Met Ser Pro Asn Asn Gin Asn Glu Tyr Glu He Leu Asp Ala Ser Ser 
15 10 15 

Ser Thr Ser Val Ser Asp Asn Ser Val Arg Tyr Pro Leu Ala Asn Asp 

20 25 30 

Gin Thr Thr Thr Leu Gin Asn Met Asn Tyr Lys Asp Tyr Leu Arg Met 

35 40 45 
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Ser Glu Gly Glu Asn Pro Glu Leu Phe Gly Asn Pro Glu Thr Phe lie 

50 55 60 

Ser Ser Ser Thr Val Gin Thr Gly He Gly He Val Gly Gin Val Leu 

65 70 75 80 

Gly Ala Leu Gly Val Pro Phe Ala Gly Gin He Ala Ser Phe Tyr Ser 

85 90 95 

Phe He Val Gly Gin Leu Trp Pro Ser Ser Thr Val Ser Val Trp Glu 
100 105 110 

Met He Met Lys Gin Val Glu Asp Leu lie Asp Gin Lys He Thr Asp 

115 120 125 

Ser Val Arg Lys Thr Ala Leu Ala Gly Leu Gin Gly Leu Gly Asp Gly 
130 135 140 

Leu Asp Val Tyr Gin Lys Ser Leu Lys Asn Trp Leu Glu Asn Arg Asn 

145 150 155 160 

Asp Thr Arg Ala Arg Ser Val Val Val Thr Gin Tyr lie Ala Leu Glu 

165 170 175 

Leu Asp Phe Val Ala Lys He Pro Ser Phe Ala He Ser Gly Gin Glu 

180 185 190 



Val Pro Leu Leu Ser Val Tyr Ala Gin Ala Ala Asn Leu His Leu Leu 

2 2 m$E# 2001-3066072 
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195 200 205 

Leu Leu Arg Asp Ala Ser He Phe Gly Ala Glu Trp Gly Phe Thr Pro 

210 215 220 

Gly Glu He Ser Thr Phe Tyr Asp Arg Gin Val Thr Arg Thr Ala Gin 

225 230 235 240 

Tyr Ser Asp Tyr Cys Val Lys Trp Tyr Asn Thr Gly Leu Asp Lys Leu 

245 250 255 

Lys Gly Thr Asn Ala Ala Ser Trp Leu Lys Tyr His Gin Phe Arg Arg 

260 265 270 

Glu Met Thr Leu Leu Val Leu Asp Leu Val Ala Leu Phe Pro Asn Tyr 

275 280 285 

Asp Thr Arg Thr Tyr Pro He Glu Thr Thr Ala Gin Leu Thr Arg Glu 

290 295 300 

Val Tyr Thr Asp Pro lie Val Phe Asn Arg Glu Thr Ser Gly Gly Phe 

305 310 315 320 

Cys Arg Arg Trp Ser Leu Asn Ser Asp lie Ser Phe Ser Glu Val Glu 

325 330 335 

Ser Ala Val lie Arg Ser Pro His Leu Phe Asp lie Leu Ser Glu He 

340 345 350 
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Glu Phe Tyr Thr Thr Arg Ala Gly Leu Pro Leu Asn Asn Thr Glu Tyr 

355 360 365 

Leu Glu Tyr Trp Val Gly His Ser lie Lys Tyr Lys Asn Thr Asn Ala 

370 375 380 

Ser Ser Ala Leu Glu Arg Asn Tyr Gly Thr lie Thr Ser Asn Lys He 

385 390 395 400 

Lys Tyr Tyr Asp Leu Ala Asn Lys Asp He Phe Gin Val Arg Ser Leu 

405 410 415 

Gly Ala Asp Leu Ala Asn Tyr Tyr Ala Gin Val Tyr Gly Val Pro Tyr 

420 425 430 

Ala Ser Phe Thr Leu Leu Asp Lys Asn Thr Gly Ser Gly Ser Val Gly 

435 440 445 

Gly Phe Thr Tyr Ser Lys Pro His Thr Thr Met Gin Val Cys Thr Gin 

450 455 460 

Asn Tyr Asn Thr lie Asp Glu He Pro Pro Glu Asn Glu Pro Leu Ser 

465 470 475 480 

Arg Gly Tyr Ser His Arg Leu Ser His lie Thr Ser Tyr Ser Phe Ser 

485 490 495 

Lys Asn Ala Ser Ser Pro Ala Arg Tyr Gly Asn Leu Pro Val Phe Ala 

500 505 510 
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Trp Thr His Arg Ser Ala Asp Val Thr Asn Thr Val Tyr Ser Asp Lys 

515 520 525 

He Thr Gin He Pro Val Val Lys Ala His Thr Leu Val Ser Gly Thr 

530 535 540 

Thr Val lie Lys Gly Pro Gly Phe Thr Gly Gly Asn He Leu Lys Arg 

545 550 555 560 

Thr Ser Ser Gly Pro Leu Ala Tyr Thr Ser Val Ser Val Lys Ser Pro 

565 570 575 

Leu Ser Gin Arg Tyr Arg Ala Arg lie Arg Tyr Ala Ser Thr Thr Asn 

580 585 590 

Leu Arg Leu Phe Val Thr He Ser Gly Thr Arg He Tyr Ser lie Asn 

595 600 605 

Val Asn Lys Thr Met Asn Lys Gly Asp Asp Leu Thr Phe Asn Thr Phe 

610 615 620 

Asp Leu Ala Thr He Gly Thr Ala Phe Thr Phe Ser Asn Tyr Ser Asp 

625 630 635 640 

Ser Leu Thr Val Gly Ala Asp Ser Phe Ala Ser Gly Gly Glu Val Tyr 

645 650 655 



Val Asp Lys Phe Glu Leu He Pro Val Asn Ala Thr Phe Glu Ala Glu 

2 5 miiE#2 0 0 1 - 3 0 6 6 0 7 2 



#2 000—236140 
660 665 670 

Glu Asp Leu Asp Val Ala Lys Lys Ala Val Asn Gly Leu Phe Thr Ser 

675 680 685 

Lys Lys Asp Ala Leu Gin Thr Ser Val Thr Asp Tyr Gin Val Asn Gin 

690 695 700 

Ala Ala Asn Leu Val Glu Cys Leu Ser Asp Glu Leu Tyr Pro Asn Glu 

705 710 715 720 

Lys Arg Met Leu Trp Asp Ala Val Lys Glu Ala Lys Arg Leu Val Gin 

725 730 735 

Ala Arg Asn Leu Leu Gin Asp Thr Gly Phe Asn Arg He Asn Gly Glu 

740 745 750 

Asn Gly Trp Thr Gly Ser Thr Gly He Glu Val Ala Glu Gly Asp Val 

755 760 765 

Leu Phe Lys Asp Arg Ser Leu Arg Leu Thr Ser Ala Arg Glu lie Asp 

770 775 780 

Thr Glu Thr Tyr Pro Thr Tyr Leu Tyr Gin Gin lie Asp Glu Ser Leu 

785 790 795 800 

Leu Lys Pro Tyr Thr Arg Tyr Lys Leu Lys Gly Phe He Gly Ser Ser 
805 810 815 
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Gin Asp Leu Glu lie Lys Leu He Arg His Arg Ala Asn Gin lie Val 

820 825 830 

Lys Asn Val Pro Asp Asn Leu Leu Pro Asp Val Leu Pro Val Asn Ser 

835 840 845 

Cys Gly Gly He Asp Arg Cys Ser Glu Gin Gin Tyr Val Asp Ala Asn 

850 855 860 

Leu Ala Leu Glu Asn Asn Gly Glu Asn Gly Asn Met Ser Ser Asp Ser 

865 870 875 880 

His Ala Phe Ser Phe His He Asp Thr Gly Glu He Asp Leu Asn Glu 

885 890 895 

Asn Thr Gly He Trp Val Val Phe Lys He Pro Thr Thr Asn Gly Tyr 

900 905 910 

Ala Thr Leu Gly Asn Leu Glu Leu Val Glu Glu Gly Pro Leu Ser Gly 

915 920 925 

Glu Thr Leu Glu Arg Ala Gin Gin Gin Glu Gin Gin Trp Gin Asp Lys 

930 935 940 

Met Ala Arg Lys Arg Gly Ala Ser Glu Lys Ala Tyr Tyr Ala Ala Lys 

945 950 955 960 

Gin Ala He Asp Arg Leu Phe Ala Asp Tyr Gin Asp Gin Lys Leu Asn 

965 970 975 
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Ser Gly Val Glu Met Ser Asp Met Leu Ala Ala Gin Asn Leu Val Gin 

980 985 990 

Ser lie Pro Tyr Val Tyr Asn Asp Ala Leu Pro Glu lie Pro Gly Met 
995 1000 1005 

Asn Tyr Thr Ser Phe Thr Glu Leu Thr Asn Arg Leu Gin Gin Ala Trp 

1010 1015 1020 

Asn Leu Tyr Asp Leu Arg Asn Ala lie Pro Asn Gly Asp Phe Arg Asn 

1025 1030 1035 1040 

Gly Leu Ser Asp Trp Asn Ala Thr Ser Asp Val Asn Val Gin Gin Leu 

1045 1050 1055 

Ser Asp Thr Ser Val Leu Val He Pro Asn Trp Asn Ser Gin Val Ser 
1060 1065 1070 

Gin Gin Phe Thr Val Gin Pro Asn Tyr Arg Tyr Val Leu Arg Val Thr 
1075 1080 1085 

Ala Arg Lys Glu Gly Val Gly Asp Gly Tyr Val lie lie Arg Asp Gly 
1090 1095 1100 

Ala Asn Gin Thr Glu Thr Leu Thr Phe Asn lie Cys Asp Asp Asp Thr 
1105 1110 1H5 H20 



Gly Val Leu Ser Ala Asp Gin Thr Ser Tyr He Thr Lys Thr Val Glu 

2 8 &liE# 2001-3066072 
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1125 



1130 



1135 



Phe Thr Pro Ser Thr Glu Gin Val Trp He Asp Met Ser Glu Thr Glu 
1140 1145 1150 



Gly Val Phe Asn He Glu Ser Val Glu Leu Val Leu Glu Glu Glu 
1155 1160 1165 



<210> 2 
<211> 3504 
<212> DNA 

<213> Bacillus thur ingiensis 

<220> 

<221> CDS 

<222> (1)..(3501) 

<400> 2 

atg agt cca aat aat caa aat gaa tat gaa att eta gat get tea tea 48 

Met Ser Pro Asn Asn Gin Asn Glu Tyr Glu He Leu Asp Ala Ser Ser 

15 10 15 

tct act tct gta tec gat aat tct gtt aga tac cct tta gca aac gat 96 
Ser Thr Ser Val Ser Asp Asn Ser Val Arg Tyr Pro Leu Ala Asn Asp 

20 25 30 
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caa acg acc aca tta caa aac atg aac tat aaa gat tat ctg aga atg 144 

Gin Thr Thr Thr Leu Gin Asn Met Asn Tyr Lys Asp Tyr Leu Arg Met 

35 40 45 

tct gag gga gag aat cct gaa tta ttt gga aat ccg gag acg ttt att 192 

Ser Glu Gly Glu Asn Pro Glu Leu Phe Gly Asn Pro Glu Thr Phe He 

50 55 60 

agt tea tct acg gtt caa act gga att ggc att gtt ggt caa gta ctg 240 

Ser Ser Ser Thr Val Gin Thr Gly He Gly He Val Gly Gin Val Leu 

65 70 75 80 

ggg get tta ggg gtt cca ttt get gga cag ata get agt ttt tat agt 288 

Gly Ala Leu Gly Val Pro Phe Ala Gly Gin lie Ala Ser Phe Tyr Ser 

85 90 95 

ttc att gtc ggt caa tta tgg cca tea agt acc gtg agt gta tgg gaa 336 

Phe lie Val Gly Gin Leu Trp Pro Ser Ser Thr Val Ser Val Trp Glu 

100 105 110 

atg att atg aaa caa gtg gaa gat eta att gat caa aaa ata aca gat 384 

Met He Met Lys Gin Val Glu Asp Leu lie Asp Gin Lys lie Thr Asp 

115 120 125 

tct gta agg aaa aca gcg ctt gca gga eta caa gga tta gga gat ggc 432 

Ser Val Arg Lys Thr Ala Leu Ala Gly Leu Gin Gly Leu Gly Asp Gly 

130 135 140 

tta gac gta tat cag aaa tea ctt aag aat tgg ctg gaa aat cgt aat 480 

3 0 ffiSE#2 0 0 1 - 3 0 6 6 0 7 2 
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Leu Asp Val Tyr Gin Lys Ser Leu Lys Asn Trp Leu Glu Asn Arg Asn 

145 150 155 160 

gat aca aga get aga agt gtt gtg gtg acc caa tat ata get tta gag 528 

Asp Thr Arg Ala Arg Ser Val Val Val Thr Gin Tyr lie Ala Leu Glu 

165 170 175 

ctt gat ttt gtt get aaa ate cca tct ttt gca ata tct gga cag gaa 576 

Leu Asp Phe Val Ala Lys lie Pro Ser Phe Ala lie Ser Gly Gin Glu 

180 185 190 

gta cca tta tta tea gtg tat gca caa gca gcg aat tta cat ttg eta 624 

Val Pro Leu Leu Ser Val Tyr Ala Gin Ala Ala Asn Leu His Leu Leu 

195 200 205 

tta tta cga gat get tec att ttt gga gca gag tgg gga ttc aca cca 672 

Leu Leu Arg Asp Ala Ser He Phe Gly Ala Glu Trp Gly Phe Thr Pro 

210 215 220 

gga gaa att tec aca ttt tat gat cgt cag gtg aca cgt acc gee caa 720 

Gly Glu He Ser Thr Phe Tyr Asp Arg Gin Val Thr Arg Thr Ala Gin 

225 230 235 240 

tac teg gat tat tgt gta aag tgg tat aac act ggc tta gat aaa tta 768 

Tyr Ser Asp Tyr Cys Val Lys Trp Tyr Asn Thr Gly Leu Asp Lys Leu 

245 250 255 

aaa ggt acg aat get gca agt tgg ctg aag tat cac caa ttc cga aga 816 

Lys Gly Thr Asn Ala Ala Ser Trp Leu Lys Tyr His Gin Phe Arg Arg 

3 1 ffiSMf 2001-3066072 
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260 265 270 

gaa atg aca tta ctg gta tta gat tta gta gcg tta ttt cca aac tat 864 

Glu Met Thr Leu Leu Val Leu Asp Leu Val Ala Leu Phe Pro Asn Tyr 

275 280 285 

gac aca cgt acg tat cca ate gaa aca acg gec caa ctt aca egg gaa 912 

Asp Thr Arg Thr Tyr Pro He Glu Thr Thr Ala Gin Leu Thr Arg Glu 

290 295 300 

gtg tat aca gat cca ata gta ttt aac aga gaa aca agt ggt gga ttt 960 

Val Tyr Thr Asp Pro He Val Phe Asn Arg Glu Thr Ser Gly Gly Phe 

305 310 315 320 

tgt agg cgt tgg tea ctt aac agt gat att tct ttt tea gaa gtc gaa 1008 

Cys Arg Arg Trp Ser Leu Asn Ser Asp lie Ser Phe Ser Glu Val Glu 

325 330 335 

age get gta att cgt tea cca cac eta ttt gat ata etc agt gaa ata 1056 

Ser Ala Val He Arg Ser Pro His Leu Phe Asp He Leu Ser Glu He 

340 345 350 

gaa ttt tat aca aca aga gcg ggg ctt ccc ttg aat aat acg gaa tac 1104 

Glu Phe Tyr Thr Thr Arg Ala Gly Leu Pro Leu Asn Asn Thr Glu Tyr 

355 360 365 

ctt gaa tat tgg gta gga cat tct ata aaa tat aaa aat acg aat gee 1152 

Leu Glu Tyr Trp Val Gly His Ser He Lys Tyr Lys Asn Thr Asn Ala 

370 375 380 

3 2 ffilEfl 2001-3066072 
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tea tea gca tta gaa cgt aat tac ggt acg att act tct aac aaa ate 1200 
Ser Ser Ala Leu Glu Arg Asn Tyr Gly Thr lie Thr Ser Asn Lys He 

385 390 395 400 

aag tat tat gat tta gca aat aag gat ate ttt cag gtt cga tea tta 1248 
Lys Tyr Tyr Asp Leu Ala Asn Lys Asp He Phe Gin Val Arg Ser Leu 
405 410 415 

ggg gcg gat tta get aat tac tac gca cag gta tat gga gtt ccg tac 1296 
Gly Ala Asp Leu Ala Asn Tyr Tyr Ala Gin Val Tyr Gly Val Pro Tyr 

420 425 430 

get agt ttt aca ctg ctt gac aag aat aca gga tea gga tea gtt gga 1344 
Ala Ser Phe Thr Leu Leu Asp Lys Asn Thr Gly Ser Gly Ser Val Gly 

435 440 445 

ggt ttt acg tac tea aaa cca cat aca act atg caa gta tgt aca caa 1392 
Gly Phe Thr Tyr Ser Lys Pro His Thr Thr Met Gin Val Cys Thr Gin 

450 455 460 

aat tac aat acg att gat gaa ate cct cca gag aat gag cca ctt agt 1440 
Asn Tyr Asn Thr lie Asp Glu lie Pro Pro Glu Asn Glu Pro Leu Ser 

465 470 475 480 

aga ggg tat age cat aga tta tct cat ate acc tct tat tct ttt tct 1488 
Arg Gly Tyr Ser His Arg Leu Ser His lie Thr Ser Tyr Ser Phe Ser 

485 490 495 

3 3 m$E# 2001-3066072 
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aag aat get agt agt cct get aga tat ggc aat etc cct gta ttt get 1536 
Lys Asn Ala Ser Ser Pro Ala Arg Tyr Gly Asn Leu Pro Val Phe Ala 

500 505 510 

tgg aca cat egg agt gcg gat gtt aca aat aca gtt tat tea gat aaa 1584 
Trp Thr His Arg Ser Ala Asp Val Thr Asn Thr Val Tyr Ser Asp Lys 

515 520 525 

att act cag ata cca gtt gta aag gca cat act tta gtt tea ggt act 1632 
lie Thr Gin lie Pro Val Val Lys Ala His Thr Leu Val Ser Gly Thr 

530 535 540 

act gtt att aaa ggt cct gga ttt aca gga ggc aat ate ctt aaa aga 1680 
Thr Val He Lys Gly Pro Gly Phe Thr Gly Gly Asn lie Leu Lys Arg 

545 550 555 560 

aca agt agt ggt ccg tta get tat act agt gtc tct gta aaa tea cca 1728 
Thr Ser Ser Gly Pro Leu Ala Tyr Thr Ser Val Ser Val Lys Ser Pro 

565 570 575 

tta tea caa aga tat cgt gca aga ata cgt tat get tct act act aac 1776 
Leu Ser Gin Arg Tyr Arg Ala Arg He Arg Tyr Ala Ser Thr Thr Asn 

580 585 590 

tta cga ctt ttt gta aca att tct gga act cgc att tac tct ata aat 1824 
Leu Arg Leu Phe Val Thr lie Ser Gly Thr Arg He Tyr Ser He Asn 

595 600 605 

gtt aat aaa ace atg aat aaa ggg gat gat tta aca ttt aat aca ttt 1872 
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Val Asn Lys Thr Met Asn Lys Gly Asp Asp Leu Thr Phe Asn Thr Phe 

610 615 620 

gac tta gca act att ggt act get ttc aca ttt tea aat tac teg gat 1920 
Asp Leu Ala Thr lie Gly Thr Ala Phe Thr Phe Ser Asn Tyr Ser Asp 

625 630 635 640 

age tta acg gta ggt gca gat tct ttt get tea gga gga gaa gtt tat 1968 
Ser Leu Thr Val Gly Ala Asp Ser Phe Ala Ser Gly Gly Glu Val Tyr 

645 650 655 

gta gat aag ttc gaa ctt att ccg gta aat gca aca ttt gaa gca gaa 2016 
Val Asp Lys Phe Glu Leu He Pro Val Asn Ala Thr Phe Glu Ala Glu 

660 665 670 

gaa gac eta gat gtg gca aag aaa gca gta aat ggc ttg ttt acg agt 2064 
Glu Asp Leu Asp Val Ala Lys Lys Ala Val Asn Gly Leu Phe Thr Ser 

675 680 685 

aaa aaa gat gee tta cag aca agt gta acg gat tat caa gtg aat caa 2112 
Lys Lys Asp Ala Leu Gin Thr Ser Val Thr Asp Tyr Gin Val Asn Gin 

690 695 700 

gcg gca aac tta gta gaa tgc eta tec gat gag tta tac cca aat gaa 2160 
Ala Ala Asn Leu Val Glu Cys Leu Ser Asp Glu Leu Tyr Pro Asn Glu 

705 710 715 720 

aaa cga atg tta tgg gat gca gtg aaa gag gcg aaa cga ctt gtt cag 2208 
Lys Arg Met Leu Trp Asp Ala Val Lys Glu Ala Lys Arg Leu Val Gin 
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725 



730 



735 



gca cgt aac tta etc caa gat aca ggc ttt aat agg att aat gga gaa 2256 
Ala Arg Asn Leu Leu Gin Asp Thr Gly Phe Asn Arg lie Asn Gly Glu 

740 745 750 



aac gga tgg acg gga agt acg gga ate gag gtt gcg gaa gga gat gtt 2304 

Asn Gly Trp Thr Gly Ser Thr Gly He Glu Val Ala Glu Gly Asp Val 

755 760 765 

ctg ttt aaa gat cgt teg ctt cgt ttg aca agt gcg aga gag att gat 2352 

Leu Phe Lys Asp Arg Ser Leu Arg Leu Thr Ser Ala Arg Glu lie Asp 

770 775 780 



aca gaa aca tat cca acg tat etc 

Thr Glu Thr Tyr Pro Thr Tyr Leu 

785 790 

tta aaa cca tat aca aga tat aaa 

Leu Lys Pro Tyr Thr Arg Tyr Lys 
805 



tat caa caa ata gat gaa tea ctt 2400 

Tyr Gin Gin He Asp Glu Ser Leu 

795 800 

eta aaa ggt ttt ata gga agt agt 2448 

Leu Lys Gly Phe He Gly Ser Ser 

810 815 



caa gat tta gag att aaa tta ata cgt cat egg gca aat caa ate gtc 2496 
Gin Asp Leu Glu He Lys Leu lie Arg His Arg Ala Asn Gin lie Val 

820 825 830 



aaa aat gta cca gat aat etc ttg cca gat gta etc cct gtc aat tct 2544 
Lys Asn Val Pro Asp Asn Leu Leu Pro Asp Val Leu Pro Val Asn Ser 

835 840 845 
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tgt ggt ggg ate gat cgc tgc agt gag caa cag tat gta gac gcg aat 2592 

Cys Gly Gly lie Asp Arg Cys Ser Glu Gin Gin Tyr Val Asp Ala Asn 

850 855 860 

tta gca etc gaa aac aat gga gaa aat gga aat atg tct tct gat tec 2640 

Leu Ala Leu Glu Asn Asn Gly Glu Asn Gly Asn Met Ser Ser Asp Ser 

865 870 875 880 

cat gca ttt tct ttc cat att gat aca ggt gaa ata gat ttg aat gaa 2688 

His Ala Phe Ser Phe His He Asp Thr Gly Glu He Asp Leu Asn Glu 

885 890 895 

aat aca gga att tgg gtc gta ttt aaa att ccg aca aca aat gga tac 2736 

Asn Thr Gly He Trp Val Val Phe Lys He Pro Thr Thr Asn Gly Tyr 

900 905 910 

gca aca eta gga aat ctt gaa ttg gta gaa gag ggg cca ttg tea ggg 2784 

Ala Thr Leu Gly Asn Leu Glu Leu Val Glu Glu Gly Pro Leu Ser Gly 

915 920 925 

gaa aca tta gaa cga gca caa caa caa gaa caa caa tgg caa gac aaa 2832 

Glu Thr Leu Glu Arg Ala Gin Gin Gin Glu Gin Gin Trp Gin Asp Lys 

930 935 940 

atg gca aga aaa cgt ggg gca tea gaa aaa gca tat tat gca gca aag 2880 

Met Ala Arg Lys Arg Gly Ala Ser Glu Lys Ala Tyr Tyr Ala Ala Lys 

945 950 955 960 
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caa gcc att gat cgt tta ttc gca gat tat caa gac caa aaa ctt aat 2928 
Gin Ala lie Asp Arg Leu Phe Ala Asp Tyr Gin Asp Gin Lys Leu Asn 

965 970 975 

tct ggt gta gaa atg tea gat atg ttg gca gcc caa aac ctt gta cag 2976 
Ser Gly Val Glu Met Ser Asp Met Leu Ala Ala Gin Asn Leu Val Gin 

980 985 990 

tec att cct tac gta tat aat gat gcg tta cca gaa ate cct gga atg 3024 
Ser He Pro Tyr Val Tyr Asn Asp Ala Leu Pro Glu He Pro Gly Met 
995 1000 1005 



3072 



aac tat acg agt ttt aca gag tta aca aat aga etc caa caa gca tgg 
Asn Tyr Thr Ser Phe Thr Glu Leu Thr Asn Arg Leu Gin Gin Ala Trp 
1010 1015 1020 



aat ttg tat gat ctt cga aat get ata cca aat gga gat ttt cga aat 3120 
Asn Leu Tyr Asp Leu Arg Asn Ala lie Pro Asn Gly Asp Phe Arg Asn 

1025 1030 1035 1040 

gga tta agt gat tgg aat gca aca tea gat gtg aat gtg caa caa eta 3168 
Gly Leu Ser Asp Trp Asn Ala Thr Ser Asp Val Asn Val Gin Gin Leu 
1045 1050 1055 

age gat aca tct gtc ctt gtc att cca aac tgg aat tct caa gtg tea 3216 
Ser Asp Thr Ser Val Leu Val He Pro Asn Trp Asn Ser Gin Val Ser 
1060 1065 1070 

caa caa ttt aca gtt caa ccg aat tat aga tat gtg tta cgt gtc aca 3264 
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Gin Gin Phe Thr Val Gin Pro Asn Tyr Arg Tyr Val Leu Arg Val Thr 
1075 1080 1085 

gcg aga aaa gag gga gta gga gac gga tat gtg ate ate cgt gat ggt 3312 

Ala Arg Lys Glu Gly Val Gly Asp Gly Tyr Val He lie Arg Asp Gly 
1090 1095 1100 



gcg aat cag aca gaa aca etc aca ttt aat ata tgt gat gat gat aca 3360 
Ala Asn Gin Thr Glu Thr Leu Thr Phe Asn He Cys Asp Asp Asp Thr 

1105 1110 1115 1120 



ggt gtt tta tct get gat caa act age tat ate aca aaa aca gtg gaa 3408 
Gly Val Leu Ser Ala Asp Gin Thr Ser Tyr lie Thr Lys Thr Val Glu 

1125 1130 1135 



ttc act cca tct aca gag caa gtt tgg att gac atg agt gag ace gaa 3456 

Phe Thr Pro Ser Thr Glu Gin Val Trp lie Asp Met Ser Glu Thr Glu 
1140 1145 1150 

ggt gta ttc aac ata gaa agt gta gaa etc gtg tta gaa gaa gag taa 3504 

Gly Val Phe Asn He Glu Ser Val Glu Leu Val Leu Glu Glu Glu 
1155 1160 1165 



<210> 3 
<211> 3690 
<212> DNA 
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<213> Bacillus thur ingiensis 
<400> 3 

gaattctaat gacacagtag aatattttta 
tataatcaca agagtcatac aaaaagatgg 
taagggttta aaagcaatcg tttgaaaaga 
aaaaagatga gtccaaataa tcaaaatgaa 
tctgtatccg ataattctgt tagataccct 
aacatgaact ataaagatta tctgagaatg 
aatccggaga cgtttattag ttcatctacg 
gtactggggg ctttaggggt tccatttgct 
gtcggtcaat tatggccatc aagtaccgtg 
gaagatctaa ttgatcaaaa aataacagat 
caaggattag gagatggctt agacgtatat 
cgtaatgata caagagctag aagtgttgtg 
tttgttgcta aaatcccatc ttttgcaata 
tatgcacaag cagcgaattt acatttgcta 
gagtggggat tcacaccagg agaaatttcc 
gcccaatact cggattattg tgtaaagtgg 
acgaatgctg caagttggct gaagtatcac 
ttagatttag tagcgttatt tccaaactat 
gcccaactta cacgggaagt gtatacagat 
ggattttgta ggcgttggtc acttaacagt 
gtaattcgtt caccacacct atttgatata 
gcggggcttc ccttgaataa tacggaatac 
tataaaaata cgaatgcctc atcagcatta 
aaaatcaagt attatgattt agcaaataag 
gatttagcta attactacgc acaggtatat 
gacaagaata caggatcagg atcagttgga 



aaataaagat 


gg^gggggg 


atatgaaaaa 


60 


ttatgttaaa 


acaaaaaaat 


cctgtaggaa 


120 


tagttatatt 


aaattgtatg 


tat aggggga 


180 


tatgaaattc 


tagatgcttc 


atcatctact 


240 


ttagcaaacg 


atcaaacgac 


cacattacaa 


300 


tctgagggag 


agaatcctga 


attatttgga 


360 


gttcaaactg 


gaattggcat 


tgttggtcaa 420 


ggacagatag 


ctagttttta 


tagtttcatt 


480 


agtgtatggg 


aaatgattat 


gaaacaagtg 540 


tctgtaagga 


aaacagcgct 


tgcaggacta 600 


cagaaatcac 


ttaagaattg 


gctggaaaat 


660 


gtgacccaat 


atatagcttt 


agagcttgat 


720 


tctggacagg 


aagtaccatt 


attatcagtg 780 


ttattacgag 


atgcttccat 


ttttggagca 


840 


acattttatg 


atcgtcaggt 


gacacgtacc 900 


tataacactg 


gcttagataa 


attaaaaggt 


960 


caattccgaa 


gagaaatgac 


attactggta 


1020 


gacacacgta 


cgtatccaat 


cgaaacaacg 


1080 


ccaatagtat 


ttaacagaga 


aacaagtggt 


1140 


gatatttctt 


tttcagaagt 


cgaaagcgct 


1200 


ctcagtgaaa 


tagaatttta 


tacaacaaga 


1260 


cttgaatatt 


gggtaggaca 


ttctataaaa 


1320 


gaacgtaatt 


acggtacgat 


tacttctaac 


1380 


gatatctttc 


aggttcgatc 


attaggggcg 


1440 


ggagttccgt 


acgctagttt 


tacactgctt 


1500 


ggttttacgt 


actcaaaacc 


acatacaact 


1560 
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atgcaagtat gtacacaaaa ttacaatacg 
cttagtagag ggtatagcca tagattatct 
gctagtagtc ctgctagata tggcaatctc 
gatgttacaa atacagttta ttcagataaa 
actttagttt caggtactac tgttattaaa 
aaaagaacaa gtagtggtcc gttagcttat 
caaagatatc gtgcaagaat acgttatgct 
atttctggaa ctcgcattta ctctataaat 
ttaacattta atacatttga cttagcaact 
tcggatagct taacggtagg tgcagattct 
aagttcgaac ttattccggt aaatgcaaca 
aagaaagcag taaatggctt gtttacgagt 
gattatcaag tgaatcaagc ggcaaactta 
aatgaaaaac gaatgttatg ggatgcagtg 
aacttactcc aagatacagg ctttaatagg 
acgggaatcg aggttgcgga aggagatgtt 
agtgcgagag agattgatac agaaacatat 
tcacttttaa aaccatatac aagatataaa 
ttagagatta aattaatacg tcatcgggca 
ctcttgccag atgtactccc tgtcaattct 
cagtatgtag acgcgaattt agcactcgaa 
gattcccatg cattttcttt ccatattgat 
ggaatttggg tcgtatttaa aattccgaca 
gaattggtag aagaggggcc attgtcaggg 
caacaatggc aagacaaaat ggcaagaaaa 
gcaaagcaag ccattgatcg tttattcgca 
gtagaaatgt cagatatgtt ggcagcccaa 
aatgatgcgt taccagaaat ccctggaatg 
agactccaac aagcatggaa tttgtatgat 



attgatgaaa tccctccaga gaatgagcca 1620 
catatcacct cttattcttt ttctaagaat 1680 
cctgtatttg cttggacaca tcggagtgcg 1740 
attactcaga taccagttgt aaaggcacat 1800 
ggtcctggat ttacaggagg caatatcctt 1860 
actagtgtct ctgtaaaatc accattatca 1920 
tctactacta acttacgact ttttgtaaca 1980 
gttaataaaa ccatgaataa aggggatgat 2040 
attggtactg ctttcacatt ttcaaattac 2100 
tttgcttcag gaggagaagt ttatgtagat 2160 
tttgaagcag aagaagacct agatgtggca 2220 
aaaaaagatg ccttacagac aagtgtaacg 2280 
gtagaatgcc tatccgatga gttataccca 2340 
aaagaggcga aacgacttgt tcaggcacgt 2400 
attaatggag aaaacggatg gacgggaagt 2460 
ctgtttaaag atcgttcgct tcgtttgaca 2520 
ccaacgtatc tctatcaaca aatagatgaa 2580 
ctaaaaggtt ttataggaag tagtcaagat 2640 
aatcaaatcg tcaaaaatgt accagataat 2700 
tgtggtggga tcgatcgctg cagtgagcaa 2760 
aacaatggag aaaatggaaa tatgtcttct 2820 
acaggtgaaa tagatttgaa tgaaaataca 2880 
acaaatggat acgcaacact aggaaatctt 2940 
gaaacattag aacgagcaca acaacaagaa 3000 
cgtggggcat cagaaaaagc atattatgca 3060 
gattatcaag accaaaaact taattctggt 3120 
aaccttgtac agtccattcc ttacgtatat 3180 
aactatacga gttttacaga gttaacaaat 3240 
cttcgaaatg ctataccaaa tggagatttt 3300 
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cgaaatggat taagtgattg gaatgcaaca 
acatctgtcc ttgtcattcc aaactggaat 
ccgaattata gatatgtgtt acgtgtcaca 
gtgatcatcc gtgatggtgc gaatcagaca 
gatacaggtg ttttatctgc tgatcaaact 
ccatctacag agcaagtttg gattgacatg 
agtgtagaac tcgtgttaga agaagagtaa 



tcagatgtga atgtgcaaca actaagcgat 3360 
tctcaagtgt cacaacaatt tacagttcaa 3420 
gcgagaaaag agggagtagg agacggatat 3480 
gaaacactca catttaatat atgtgatgat 3540 
agctatatca caaaaacagt ggaattcact 3600 
agtgagaccg aaggtgtatt caacatagaa 3660 

3690 
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[mi] AT-jiz - ^=l-v ytfyi/x • -fen A- - tfi/UTSDSSO 

2 mn^mmm^MX' & z . 

[0 2] #$8HI§©«3tf£tt£^-r S*5IiaS©SD S-P 

1 &V-;*7-T*&U, _tfr£>200, 116.25, 97.4, 66.2, 45.0k 
D a 2{i^,®ST'|§^$i±^ crySDS50 2 itte^j»©^J|lT*3b 

*J, 3ttSDS5O2^ H H 0 SSl©m^eo 

[EI 3] • ^n-U >y>S/X • -fen A- • A'U'JT ( Bacillus 

thuringiensis serovar galleriae ) SDS 5 0 2 36-&?- £ ^ ? # - ©St&gEI ( 

it^^-fe^v h) -e&s. 



2001-3066072 



#2 000-236140 



[*st«] mm 
[si] 




[02] 




1 2 3 
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*3fc#»K£2Tg 5#6# 

*»A 
100081086 
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